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5HT 4 -ANTAGONISTIC 4-(AMNOMETHYL)-PIPERIDINE BENZAMEDES 



preparing 



The present mventxon is concerned with novel compounds of formula (I) having 
SH^-antagomsttc properties. The invention further relates to methods for 
such nove compounds, pharmaceutical compositions comprising said novel compounds 
as well as the use as a medicine of said compounds. compounds 

WO-00/37461 discloses bicyclic benzamides of 3- or 4-substituted 4-(aminomethyl)- 
Pipendine derivatives having 5HT 4 -antagonistic properties. } 

s^cZl ITT Pr6Sent inVenti ° n ^ fr ° m * 6 dted c ~ds 
strucmralty by the presence of a functional group on the 3-position of the belmide 
morety whrch is other than a hydrogen. oenzamiae 

Unexpectedly, the present compounds of formula (I) have improved metabolic stability 
properties compared with the compounds disclosed in WO-00/37461 . 

The present invention concerns compounds of formula (I) 




CO, 



a stereochemical* isomeric form thereof, an Moxide form thereof or a 
pharmaceutical* acceptable acid or base addition salt thereof 
wherein 

-R ! -R 2 - is a bivalent radical of formula 

-O-CH2-O- 

-O-CH2-CH2- 
-O-CH2-CH2-O- 

-O-CH2-CH2-CH2- 
-O-CH2-CH2-CH2-O- 
-O-CH2-CH2-CH2-CH2- 
-O-CH2-CH2-CH2-CH2-O- 
-O-CH2-CH2-CH2-CH2-CH2- 



(a-1) 
(a-2) 

(a-3) 
(a-4) 
(a-5) 
(a-6) 
(a-7) 
(a-8) 



wherein in said bivalent radicals optionally one or two hydrogen atoms on the same or a 
different carbon atom may be replaced by Chalky! or hydroxy, 
R 3 is C I . 6 alkyl, C^alkyloxy, or halo; 
R 4 is hydrogen or halo; 

provided that when R3 and R4 are both halo, then the bivalent radical-Rl-R2. is of 
tormula (a-5); 

R5 * hydr ° 8 : n ° r Cl " 6alky1 ' 3X1(1 - ORS is situated at the 3- or 4-position of 

the pipendine moiety; 

L is hydrogen, or L is a radical of formula 

-Alk-R6 (b . 1}j 

-AIk-X-R7 ^ 

-Alk-Y-C(=0)-R9 (,,.3)^ 

-Alk-Z-C(=0)-NR11R12 ^.4^ 
wherein each Alk is Ci. 12 alkanediyl; and 

R7 I' C dTO ?Z' r ydr T, Cyan ° ; C3 " 6Cycl0 ^ Cl-6alkylsulfonylamino; ary, or Het; 

R is Chalky!; Cl . 6 alkyl substituted with hydroxy; C 3 . 6 cycloalkyl; aryl or Het; 

X is O, S, S0 2 or NR 8 ; said R8 being hydrogen or Cl . 6 alkyl- 

R is hydrogen, Chalky!, C 3 ^cycloalkyl, hydroxy or aryl- 

Y is a direct bond, or NRlO wherein RlO is hydrogen or C^alkyl; 

Z is a direct bond, O, S, or NRlO wherein RlO is hydrogen or 

S co "gently are hydrogen, Cl . 6 alkyl, C 3 - 6 cycloalkyl, or Rl 1 and 
R combmed with the nitrogen atom bearing Rl 1 and R« may form a 
pyrrohdinyl, piperidinyl, piperazinyl or 4-morpholinyl ring both being optionally 
substituted with Ci. 6 alkyl; y 
aryl represents unsubstituted phenyl or phenyl substituted with 1, 2 or 3 substituents 
each .independently selected from halo, hydroxy, C^alkyl, C^alkyloxy, 
CLfialkykarbonyl, nitro, trifluoromethyl, amino, aminocarbonyl and 
aminosulfonyl; and 

Het is furanyl; furanyl substituted with Ci_ 6 alkyl or halo; 

tetrahydrofuranyl; tetrahydrofuranyl substituted with Ci. 6 alkyl; 

dioxolanyl; dioxolanyl substituted with Ci. 6 alkyl; 

dioxanyl; dioxanyl substituted with Ci. 6 alkyl; 

tetrahydropyranyl; tetrahydropyranyl substituted with Ci 6 alkyl- 

2,3-dihydro-2-oxo-lH-imidazolyl; ^-dihydro^-oxo-lH-imidazoIyl substituted 

with one or two substituents each independently selected from halo or 

C^alkyl; 



pyrrolidine pyrrolidinyl substituted with one or two substituents each 
independently selected from halo, hydroxy, or q 6 alkyl; 
pyridinyl; pyridinyl substituted with one or two substituents each independently 
selected from halo, hydroxy, C^aUcyl; 

pyrimidinyl; pyrimidinyl substituted with one or two substituents each 
independently selected from halo, hydroxy, or Cj 6 alkyl; 
pyridazinyl; pyridazinyl substituted with one or two substituents each 
independently selected from hydroxy, C^alkyloxy, C^alkyl or halo- 
pyrazmyl; pyrazinyl substituted with one ore two substituents each independently 
selected from hydroxy, C^alkyloxy, C^alkyl or halo. 

As used in the foregoing definitions halo is generic to fluoro, chloro, bromo and iodo; 
C!.4aD<yl defines straight and branched chain saturated hydrocarbon radicals having 

eZ V° It 011 T S SUCh * 6Xample ' methy1 ' ^ ^ 1—thyl- 

^ I ^fu "* *" Cl - 63lkyl " ^ 10 inC,Ude **** — *e higher 
homologues thereof havmg 5 or 6 carbon atoms, such as, for example, 2-methylbutyf 

pentyl, hexyl and the like; C 3 . 6 cycloalkyl is generic to cyclopropyl, cyclobutyl ' 
cyclopentyl and 1 cyclohexyl; C^alkanediyl defines bivalent straight or branched chain 
hydrocarbon radicals containing from 1 to 12 carbon atoms such as, for example, 
methanedryl, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl 
,6-hexaaediyl, 1 ,7-heptanediyl, 1 ,8-octanediyl, 1,9-nonanediyl, 1,10-decanedM 
1,1 1-undecanediyl, 1,12-dodecanediyl and the branched isomers thereof. Cl 4 alkanediyl 
defines bl valent straight or branched chain hydrocarbon radicals containing £>m 1 to 4 

TXC" ^ methanediyl 1 ' 2 - e « 1 ' 1'3-propanediyl, and 

The term "stereochemical* isomeric forms" as used hereinbefore defines all the 
possfole .someric forms which the compounds of formula (I) may possess. Unless 

ntrTr^ ° r ^ ° hemiCal designati ° n Pounds denotes the 

mixture of all possxble stereochemically isomeric forms, said mixtures containing all 

diastereomers and enantiomers of the basic molecular structure. More in particular 
stereogemc centers may have the R- or S-configuration; substituents on bivalent cyclic 
(partially) saturated radicals may have either the cis- or trans-configuration 
Compounds encompassing double bonds can have an E or Z-stereochemisuy at said 
double bond. Stereochemically isomeric forms of me compounds of formula (I) are 
obviously intended to be embraced within the scope of this invention 
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The pharmaceutical* acceptable acid and base addition salts as mentioned hereinabove 
are meant to comprise the therapeutically active non-toxic acid and base addition salt 
forms wbuch the compounds of formula (I) are able to form. The pharmaceutical* 
acceptable acid addition salts can conveniently be obtained by treating the base form 
wxth such appropriate acid. Appropriate acids comprise, for example, inorganic acids 
- suchashydrohaUc acids, e.g. hydrochloric or hydrobromic acid, sulfuric, nftric 

phosphonc and the like acids; or organic acids such as, for example, acetic, propanoic 
hydroxyacenc lactic, pyruvic, oxalic (,, ethanedioic), malonic, succinic (L butane 
b J/ i ' "T* ^ CitfiC ' methanes ^ic, ethanesulfonic, 

ZZ^r" ■ t ° 1UeneSU,f0niC ' ^ylic^-aminosalicylic, pamoic and 

sZbtir * forms can be — d by — with - — - «- 

l*e compos of f „ mula ffl m ^ ^ ^ ^ ^ 

tea- >U»M « «Wflon »h fenn, by ^ 
and tnorganrc base, Appropriate base sal. forms comprise, for example, fte 
ammomum sate, the alkali and earth alkaline mete, salts, e.g. me lithium, sodium 

LtT"' 7 t ™T n - Ca ' CiUm * nd * e wi * «8-* bases, e.g me 

aTI^IT : D T- amtae ' hydrabamine ^ — ™ ta ° -* 
as, tor example, argimne, lysme and the like. 

The term addition salt as used hereinabove also comprises the solvates which the 
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates 
are for example hydrates, alcoholates and the like. 

tZ s T T pounds of fonnula m may exist k ** «— «* «*». s^h 

fonns ahhough no, explicitly indicated in the above formula are intended m be inciuded 
w«hm ^ -op. of me present tavenuon. For instance, when an aromatic heterocyclic 
ratg „ subamuted w.«h hydroxy the keto-form may be the mainly populated teuteme, 

The AT-oxide fomts of the compounds of fonnula (I), which may be prepared in art- 
known manners, are mean, to comprise those compound, of formuta (!) wherein one or 
several mtrogen atoms are oxidized to the tf-oxide. Particularly those A^es are 
envisaged wherein the piperidine-nitrogen is At-oxidized. 



A group of interesting compounds consists of those compounds of fonnula (I) wherein 
one or more of the following restrictions apply : 

a) -R1-R2- is a radical of formula (a-3); and/or 

b) -R1-R2. i s a radical of formula (a-5); and/or 

c) R3 is C^alkyl, C^alkyloxy, or halo; and/or 

d) R 3 is fluoro; and/or 

e) R 4 is hydrogen or halo ; and/or 

f) R5 is hydrogen, or methyl, and the -OR5 radical is situated at the 3- or 4-position of 
the piperidine ring; and/or 

g) R*. is hydrogen, and the -OR* radical is situated at the 3-position of the piperidine 
ring; and/or 

h) R5 is hydrogen, and the -OR5 radical is situated at the 4-position of the piperidine 
ring; and/or 

i) the -OR5 radical is situated at the 3-position of the piperidine ring and is in the trans 
position in relation to the methylene on the 4-position of the piperidine moiety- 
and/or J 9 

j) the -OR* radical is situated at the 3-position of the piperidine ring and is in the trans 
position in relation to the methylene on the 4-position of the piperidine moiety and 
the absolute configuration of said piperidine moiety is (3S, 4S); and/or 

k) L is hydrogen; or 

L is a radical of formula (b-1) wherein Alk is C^alkanediyl, and R* is hydrogen 
hydroxy, cyano, CLealkylsuIfonylamino, or Het representing tetrahydrofuranyl ' 
dioxolanyl, or 2,3-dihydro-2-oxo-lH-imida2olyl substituted with C, 6 alkyl- or ' 
L is a radical (b-2) wherein Alk is C^alkanediyl, and X represents O and R7 is 
Cl- 6 alkyl, Cl . 6 alkyl substituted with hydroxy, or aryl representing phenyl substituted 
with aminosulfonyl; or 

L is a radical (b-2) wherein Alk is C^alkanediyl, and X represents NR 8 wherein R8 
is hydrogen and R? is C^alkyl, or Het representing pyrazinyl substituted with 
Ci-salkyl; or 

L is a radical (b-2) wherein Alk is C^alkanediyl, and X represents SO, and R7 is 
c l-6 a lkyU or 

L is a radical (b-3) wherein Alk is C^alkanediyl, and Y is a direct bond and R9 is 
hydroxy; or 

L is a radical of formula (b-4) wherein Alk is C^alkanediyl, and Z is a direct bond, 
and Ri i and Rl2 represent both hydrogen. 



Other interesting compounds are those compounds of formula (I) wherein 
-R^-R 2 - is a bivalent radical of formula 

-O-CH2-CH2-O- (a . 3)j 
-O-CH2-CH2-CH2-O- (a-5)' 
5 R3 is Cj.galkyl, C^galkyloxy, or halo; 
R 4 is hydrogen or halo; 

R* is hydrogen or C^alkyl, and the -OR5 radical is situated at the 3- or 4-position of 
the pipendine moiety; 

L is hydrogen, or L is a radical of formula 
10 -Alk-R 6 (b . 1)> 

-Alk-X-R? (^2^ 
-Alk-Y-C(=0)-R9 (,,.3)' or 

-Alk-Z-C(=0)-NRllRl2 (b . 4)} 
wherein each Alk is Ci. 12 alkanediyl; and 
15 R6 is hydrogen, hydroxy, cyano, Q.ealkylsulfonylamino, or Het; 
R is Q-ealkyl; Ci. 6 alkyl substituted with hydroxy; aryl or Het- ' 
X is O, SO2 or NR 8 ; said R 8 being hydrogen; 
R 9 is hydroxy; 
Y is a direct bond; 
3 Z is a direct bond; 

R 11 and Rl2 each independently are hydrogen; 

aryl represents unsubstituted phenyl substituted with aminosulfonyl; and 
Het is tetrahydrofuranyl; 
dioxolanyl; 

; ^-dmydro^-oxo-lH-imidazolyl substituted with C^alkyl; or 

pyrazinyl substituted with C^alkyl. 

Particular compounds are those compounds of formula (I) wherein the -OR5 radical 
preferably representing hydroxy or methoxy, is situated at the 3-position of the ' 
Pipendine moiety having the trans configuration, i.e. the -ORS radical is in the trans 
position in relation to the methylene on the piperidine moiety. 

More particular compounds are those compounds of formula (I) wherein the bivalent 
radical -R1-R2. 1S a radical of formula (a-3) or (a-5), the -OR* radical represents 
hydroxy and is situated at the 3-position of the piperidine moiety having the (3S-trans) 
configuration which corresponds to absolute (3S, 4S) configuration of said piperidine 



Preferred compounds are those more particular or more particular compounds wherein 

,S 3 mdlCal 0f f0rmula C 3 " 1 ) wher ™ Alk is C^alkanediyl, and R6 is hydrogen 
hydroxy, cyano, C^alMsulfonylamino, or Het representing tetrahydrofuranyl 
dioxolanyl, or 2,3-dfoyaro-2-oxo-lH-imidazolyl substituted with C^alkyl. 

Other preferred compounds are those particular or more particular compounds wherein 

18 a radical wherein A* ^ q^alkanediyl, and X represents O and R? is 
Ci 6 alkyl, Chalky! substituted with hydroxy, or aryl representing phenyl substituted 
with aminosulfonyl. 

Yet other preferred compounds are those particular or more particular compounds L is , 
radical (b-2) wherein Alk is C^alkanediyl, and X represents NR8 wherein R8 is 
hydrogen and R? is C^alkyl, or Het representing pyrazinyl substituted with C^alkyl. 

Still other preferred compounds are those particular or more particular compounds 
wherein L is a radical (b-2) wherein Alk is C^alkanediyl, and X represents SQ 2 and 
R 7 is Ci^alkyl. z 

More other preferred compounds are those particular or more particular compounds 
wherein L is a radical (b-3) wherein Alk is C^alkanediyl, and Y is a direct bond and 
is hydroxy. 

Still more other preferred compounds are those particular or more particular 
compounds wherein L is a radical of formula (b-4) wherein Alk is C^alkanediyl, and 
Z is a direct bond, and Rll and R12 re p re sent both hydrogencompounds wherein. 

Most preferred compounds are those particular or more particular compounds wherein 
K J is methoxy and R 4 is hydrogen. 

The compounds of formula (I) can be prepared by reacting an intennediate of formula 
OD with an carboxylic acid derivative of formula (HI) or, optionally a reactive functional 
derivative thereof, such as, e.g. carbonyl imidazole derivatives, acyl halides or mixed 
anhydrides. Said amide-bond formation may be performed by stirring the reactants in an 
appropriate solvent, optionally in the presence of a base, such as triethylamine 



OR 5 

*t y-CH 2 — NH ; 



00 




0) 



t-w + 



Compounds of formula (I-b), defined as compounds of formula (I) wherein L is other 
Aan hydrogen, can generaUy be prepared by ^-alkylating an intermediate of formula 
(I-a) with an intermediate of formula (IV), wherein W is an appropriate leaving group 
such as, for example, halo, e.g. fluoro, chloro, bromo, iodo, or in some instances W may 
also be a sulfonyloxy group, e.g. methanesulfonyloxy, benzenesulfonyloxy 
tofluoromethanesulfonyloxy and the like reactive leaving groups. The compounds of 
formula (I-a) are defined as compounds of formula © wherein L represents hydrogen. 
The reaction can be performed in a reaction- inert solvent such as, for example 
acetonitrile, 2-pentanol, isobutanol, dimethyl acetamide or DMF, and optionally in the 
presence of a suitable base such as, for example, sodium carbonate, potassium 
carbonate, N-methylpyrrolidone or triethylamine. Stirring may enhance the rate of the 
reaction. The reaction may conveniently be carried out at a temperature ranging 
between room temperature and the reflux temperature of the reaction mixture. 

r A CH2 tHk R3 a - b) 

(TV) (I-a) Rj ^R 2 

Alternatively, compounds of formula (I-b) can also be prepared by reductively 
Ar-alkylating a compound of formula (I-a) with an intermediate of formula I>0 (V) 
wherein L'=0 represents a derivative of formula L-H wherein two geminal hydrogen 
atoms are replaced by oxygen, following art-known reductive ^-alkylation procedures. 

R 4 

L*=C + H-^-CH 2 -g-L^- R 3 . a . b) 

(V) a-a) r I/ r2 

Said reductive iNT-alkylation can be performed in a reaction-inert solvent such as for 
example, dichloromethane, ethanol, toluene or a mixture thereof, and in the presence of 
a reducing agent such as, for example, a borohydride, e.g. sodium borohydride, sodium 
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««W or triacotoxy borchydride. It may afeo be convenient to use hydrogen 
as a reducmg agent „ combination with a suitable catalys, such as, for example 

S^Tt" Plati — * - * used arcing 

Tt ~ a ^ * ^ 3 dehydratfag a8eM to "» — » snot 

a^ for example, alumunum « rt -butoxide. In order to prevent the undesired further 

hydrogenanon of certain funcuona, groups in the reacts and me reaction proml » 
may *. be advantageous to add an appropriate catalyst-poison to the 
*g., thtophene or ouinohne-sulphur. To enhance the ram of the maction the 
temperamre may be elevated in a rnnge between room temperature and the^flux 
.empire of me reaction mbdnre and opuonaUy pressllre of me hyt^as may 

(VI), wherein PG represents an appropriate art-known pmtective group such as for 
formed tetermediate, ,, J~ ^JS^ST*" ^ *" 




20 (VI) 




(I-a) 



SLTSTf ° f i 0 " m . Ula ^ ^ ^ te ™« «— ** -"•Pounds of 
formula (I) mto each other according to art-known group tmnsfbrmln ZtoL 

The starting materials and some of th<* int^rr*,^- + 

© cum j>ume oi tne intermediates are known compounds anH »™ 

commerctally available or may be prepared according te convenhonTre" 
P^cedmes generally known in me art. For examp,e, Intermediates of formuTa <m can 
WoZ^T 8 * *" """^ d — in WO-99/02.56 or ^ 

Jss^ssss rr^f a r r to te — — 

formula (VIII). WO-00/37461 for the .herein described intermediates of 
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The compounds of fonnula (I) as prepared in the hereinabove described processes may 

o^ZlT er T** art " taown rcsolution procedurcs - ™ e ™* 

of formula © may be converted into the corresponding diastereomeric salt forms by 
reaction wrth a suitab.e chirai acid. Said diastereomeric sal, forms are subsequently 

ZaS 1 7T- ? J* -1 " M ftaCtiOMl - *e enantiomem are 

fltlt ^ " temattVe mannCT of-parauttg me enantiomeric 

SZTZT^T " ® ^ ^.<*»--W -tag a cnirai 

senary phase. Sard pure stereochemical* isom eric foims may also ta derive<J ft Qm 

the correapondmg pure stereochemically isomeric forms of me appropriate starting 
provded ftatme reaction occurs stereospeciflcally. Preferably if a speck 

STlSr S ^ — — * Pure 



The compounds of formula (I), the *-oxide foms , me 

pharmaceuttcally acceptable sal«s and stereoisomer* forms thereof posaess 

5H r 4 -antagomstic properties as described in Example C. 1 . 

Purmermore me compounds of formula (I) have shown improved metabolic lability 
over *. atructuraUy related compounds o, WO-00/374ol as described in ExTpL C 2 
TW advantegous metabolic stability propel result m a reduced risk rf 

cSS™™ " ° f Cy,0Chr ° me P45 ° *" h - «* CW1A2, ciraS 

tm? H H / " 4 CW2CI9 md *« fc " *° *»- ' an 
unproved drug safety proffle. Furthermore mese advantageous metebolic stability 

propert.es may allow for a once daily administration of the compounds of formula ff) 
mstead of *e uaral I adminisuution of me active ingmdien, on a mgimen o, bTeHo 
or four mtakea per day thereby giving more patient compliance. 

ZZZ tm^r 80 ^ 0 ° f * e C °" ° f mention, 

the subject compounds may generally be used in me treatment or prophylaxia of 

gastromtestinal conditions such as hypermonlity, irritable bowel syndrome (IBS) 
constipation- or diarrhea-predominant IBS, pain- and non-pain- predominant IBS 
bowel hypersensitivity, and the reduction of pain associated with gastrointestinal ' 
hypersensitivity and/or hyperactivity. 

ft i. also believed ma, the compounds of formula (I) are useful in the prevention or 
prophyla™ of a disturbed, hampered or impaired gastric accommodation sudT 
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STof 7 mpUms " for exaraple epigaaric prcssure • a >■* «* 

feehng of fullness, early safety, nausea, vomiting, bloating and gaseous eructation. 

-rite compounds of fotmula (I) may also be of use in the teeaunenr of other 5HT 4 -related 
disorders such as bouliraia and hyperphagia. ri 1 4 related 

In view of the utility of the compounds of formula (I), it follows that the present 
urvention also provides a method of treating „aim. blooded taMin humans 

Mr ca! ed herein patients) suffering 6om gasmomtestina! conditions such as 
tmtable bowel syndrome (BS). Consequently a method of treamrent is provided for 
mheving patents suffering ftom conditions such as hypeimotiUty, hritable bowel 

Td fmc T^ 0 " M ^"P-lemmant IBS, pain- and non-pain- 
pmdonunan, ES, bowel hypersensitivity, and the reduction of pain associated with 
gastrointestinal hypersensitivity and/or hyperactivity. 

* con ^°™f ° f fibula (D may also be of potential use in other gastrointestinal 
disorders, such as those associated wtth upper gu, motility. In particular, they „ of 

S7*Ib" rTT ° f 8aStiC SymPtomS ° f ""-ase, 
20 Tel^ir heartbUm ' n0Ctena! hea " bUm - md 

usetTet' ^ 5 f T ^° ni * «"*«— of formula (I) may also be of potential 

ula„ tr ^ OT "7 yta!S ° f ^ h ^^^. overactive bladL, ,ower 
unnary tact symptoms, benign prostatic hypertrophy (BPH), prostatis, defrusor 

hv^r r\ ° bStraCti0n - ^ T' n ° 0toia - «W. Pelvic 

SETTS' ^ toC ° ntaCe - idiophatie bladder 

hyperaens.^, urmary incontinence or urinary incontinence associated with irrhable 
bowel syndrome. In this respect, i, may be advantegeous to combtoe me 
5HT 4 -antegonistic compounds of fommla (I) with an alpha-adrenoceptor antagonist 
such as attain indoramin, tamsmosht, doxazosin, terazosin, abanoquil, or pZL in 
order to obtmr , pharmaceurica! compositions comprising such an alpha-adrenoceptor 
antagomst, and a 5-HT 4 -receptor antagonist of formula (I). 

Hence, me present invention provides compounds of formula (I) for use as a medicine, 
mi u, particular me use of compounds of formula (I) for the manufacture of a medicine 
for heating gastromtestmal conditions such as hypermomity, IBS, constipation- or 
duurhea-prcdominant IBS, pain- and non-pain predominant IBS, bowel hyper- 
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sensitivity, and to reduction of pain associated wfth gas«roin.estinal hyperse^itivity 
and/or hyperactmty. Soft prophylactic and therapeutic treatment are envisaged. 

In view of .he 5HT 4 -an,agonistic properties of to compounds of to present invention 
to subject compounds may also be of use in treating or preventing 5HT 4 -related CNS ' 

vt^of ™ S r n d fa ^ 'T- *• 0 ° mPOUndS ° f " « can be used to «a, a 
vane* of CNS dtsondets mcludtng but not limited to dtug substance abuse, cognitive 

dtsorders such as Alzheimert disease, senile dementia; behavioral disorders sJL 
scta^phrenta, mania, obsessive-compulsive disorder and psychoactive substance use 
dtsorders; mood dtsorders such as depression, bipota affective disotder, anxiety and 
P».c dtsorder; dtsorders of control of autonomic function such as hypertension and 
sleep dtsorders; obsessive/compulsive disorders including anorexia and buiimia and 

H ° dta * B ' "* " ° UteS * k ToUrette ' s ™« Hunting*^ 



To prepare to pharmaceutical compositions of tins invention, an effective amount of to 
parttcute compound, m base or acfd addition sal, form, as to active fngredien, is 
comtaed m „ admixture ^ a phannaceutically bfe 

may «» a w.de vanety of fotms depending on to form of preparation de bed for 
admmtsttanon. These phamtaceutica. compositions are desirably in unitary dosage fonn 
suable, preferably, for administration oraHy, reCaUy or by parenteral in^titnX 
^tmple, m preparing to compositions in oral dosage form, any of the usual 
pharmaceutical media may be employed, such as, for example, water, glycols oils 

ettir T T- h * e ° f 0131 » *«* - «1 tups 
tos and solution; or solid carriers such as starehes, sugars , ^ f ubricante> PS ' 

taders, dtstmegratrng agente and to Hke in to case of powders, pills, capsules and 

SEL!""" " •*»•—*». «- - capsules represent to most 

advantageous oral dosage unit fonn, in which case solid pharmaceutical enrriem are 
obvrously employed. For parenteral compositions, to earner will usually comprise 
sterrie water, a. leas, in large part, tough other ingredients, for example, «o aid 
s*b,l.ry, may be included. Injectebte solutions, for example, may be prepared in which 

solution. Injectable suspense may also be prepared in which case appropriate liquid 
earners, „ agents mi „,„ fc ^ ^ fc ^ J*JP 

for percmaneous admmisttation, to carrier optionally comprises a penetiation 
enhanemg agen. and/or a suitable wetting agent, optionally combined with suiteble 
addttrves of any nature in minor proportions, which additives do not cause a significant 
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deletenous effect to the skin. Said additives may facilitate the administration to the skin 
and/or may be helpful for preparing the desired compositions. These compositions may 
be administered in various ways, e.g., as a transdermal patch, as a spot-on, as an 
ointment. Acid addition salts of (I) due to their increased water solubility over the 
corresponding base form, are obviously more suitable in the preparation of aqueous 
compositions. 

It is especially advantageous to formulate the aforementioned pharmaceutical 
compositions in dosage unit form for ease of administration and uniformity of dosage 
Dosage unit form as used in the specification and claims herein refers to physically 
discrete units suitable as unitary dosages, each unit containing a predetermined quantity 
of active ingredient calculated to produce the desired therapeutic effect in association 
with the required pharmaceutical carrier. Examples of such dosage unit forms are 
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers, 
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and 
segregated multiples thereof. 

For oral administration, the pharmaceutical compositions may take the form of solid 
dose forms, for example, tablets (both swallowable-only and chewable forms), capsules 
or gelcaps, prepared by conventional means with pharmaceutically acceptable 
excipients such as binding agents (e.g. pregelatinised maize starch, 
polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. lactose 
microcrystolline cellulose or calcium phosphate); lubricants e.g. magnesium' stearate, talc 
or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or wetting 
agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well known 
in the art. 

Liquid preparations for oral administration may take the form of, for example, solutions 
syrups or suspensions, or they may be presented as a dry product for constitution with ' 
water or other suitable vehicle before use. Such liquid preparations may be prepared by 
conventional means, optionally with pharmaceutically acceptable additives such as 
suspendmg agents (e.g. sorbitol syrup, methylcellulose, hydroxy-propyl methylcellulose 
or hydrogenated edible fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous 
vehicles (e.g. almond oil, oily esters or ethyl alcohol); and preservatives (e.g. methyl or 
propyl p-hydroxybenzoates or sorbic acid). 

Pharmaceutically acceptable sweeteners comprise preferably at least one intense 
sweetener such as saccharin, sodium or calcium saccharin, aspartame, acesulfame 
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potassium, sodium cyclamate, alitame, a dihydrochalcone sweetener, monellin 
stevioside or sucralose (4,r,6'-trichloro-4,r,6'-trideoxy^ CtoS ucrose), preferably 
saccharm, sodium or calcium saccharin, and optionally a bulk sweetener such as sorbitol 
manmtol, fructose, sucrose, maltose, isomalt, glucose, hydrogenated glucose syrup ' 
xyhtol, caramel or honey. P ' 

» 

Intense sweeteners are conveniently employed in low concentrations. For example in 
fte case of sodium saccharin, the concentration may range from 0.04% to 0.1% (w/v) 
based on the total volume of the final formulation, and preferably is about 0.06% in the 
W-dosage formulations and about 0.08% in the high-dosage ones. The bulk sweetener 
can effechvely be used in larger quantities ranging from about 10% to about 35% 
preferably from about 1 0% to 1 5% ( w /v). 

The pharmaceutical^ acceptable flavours which can mask the bitter tasting ingredients 
» the low-dosage formulations are preferably fruit flavours such as cherry ra^ 
black currant or strawberry flavour. A combination of two flavours may yield very 

Car^rch' *\ ^ high - dOSa8e f — s ~ flavours may be recmiredlh as 
Caramel Chocolate flavour, Mint Cool flavour, Fantasy flavour and the like 

pharmaceutical* acceptable strong flavours. Each flavour may be present in the final 
composition m a concentration ranging from 0.05% to 1% (w/v). Combinations of said 
strong flavours are advantageously used. Preferably a flavour is used that does not 
undergo any change or loss of taste and colour under the acidic conditions of the 
rormulation. 

4 

The formulations of the present invention may optionally include an anti-flatulent, such 
as simethicone, alpha-D-galactosidase and the like. 

The compounds of the invention may also be formulated as depot preparations. Such 
long acting formulations may be administered by implantation (for example 
subcutaneous* or intramuscularly) or by intramuscular injection. Thus, for example the 
compounds may be formulated with suitable polymeric or hydrophobic materials (for 
example as an emulsion in an acceptable oil) or ion exchange resins, or as sparingly 
soluble derivatives, for example as a sparingly soluble salt. 

The compounds of the invention may be formulated for parenteral administration by 
injection, conveniently intravenous, intramuscular or subcutaneous injection for 
example by bolus injection or continuous intravenous infusion. Formulations' for 
injection may be presented in unit dosage form e.g. in ampoules or in multidose 
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containers, with an added preservative 

u preservative. The compositions may take such forms as 

solutions or emulsions in oi, y or aqueous vehio.es, »,d may coin 
femulatery agents suoh as isotonizing, suspending, stabilising and/or dispersing agents 

5 suitable vehtole, e.g. sterile pyrogen-free water before use. 

The compounds of the invention may also be formulated in rceta. compositions such as 
supposttones or retention enemas, e.g. contenting conventional suppolry bZlh 
as cocoa butter or other glycerides. PP""iory oases such 

^nasa! admmistration tire compounds of*, invention may be used, for 
example, as a hqmd spray, as a powder or in the form of drops. 

1 5 abo 8 ™, 8 TfT *" * ^ve amount would be tan 

ZZSXSZr* body w * — * - — «« — 

Experimental pat* 

20 ^ r C6dUreS d6SCribed hereinafter MloW ^ abbreviations were used • "ACN" 
20 stands for acetomtrile; "THF", which stands for tefrahydrofuran; »DCM" stands ft 

ZZ"f E " ^ di ™^ "EtOAc" stands for 

« i ~i t r oMura acetate; " hoac " stands f ° r aceti ° -* — - 

25 Ma" I""!!" 18 ^ ChemiCal fomiUla ^ US6d ' «* NaOH * "°*»n hydroxide 
25 Na 2C 0 3 for sodium carbonate, K 2 C0 3 for potassium carbonate, H 2 for hy 

S^TSS Til 2 ™ for methanol, ^ 

cToTte CO * H aCld> ^ S ° diUm hyddde ' CaC °3 fo * 

carbonate, CO for carbon monoxide, and KOH for potassium hydroxide. 

30 A- Preparation of th* jajermgdjafes. 
Examp le A 1 




35 



a) Preparation of 

c(^> intermediate (1) 

TTu T 0, 2 ° 3 (0 ' 444 m °° md 010 A' 4 * ta M (1000 ml) was steed 

for o h cooled, Altered and «he flhrate was evaporated. Water (300 ml) wa^ 

The mnonre was extracted hvic with DCM (300 ml). The organic layer w s 
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washed with a saturated NaHC0 3 solution, dried, filtered and the advent waa 
evaporated Theresidue waa triturated in DIPE. The preeipitate was filtered offend 

dned,y,e 1 d,ng32.1 gofmethy, 2,3-dihydro-g-metooxy- 1 .^benzodioxin-S-earhoxylate 
(intermediate 1, mp. 84°C). <»uvx-ymie 




b) Preparation of ... intermediate (2) 

IS^o'l^T*. 0) m0l) mi * chlorosuoc intai * <° 125 -0 

ACN (350 ml) was stored at room temperature for two days. The solvent waa 
ev« and toe reaidue was partitioned between DCM (500 ml) and water (500 ml) 
The orgamc tayer waa separated, dried, fihered and toe ao,vent waa evaporated Apart 

^ MW ** 1 *^-*»«*^ (intermediate 2, 



c) Preparation of 




intermediate (3) 



tST" 1 ™ temediate (2 > < 0 I3S m °'> to a 2N NaOH solution (500 ml) was ttod 

ST aSTr?* T" yer was acidifled with a — — ' « C > 

pH-i The sohd was filtered off, washed whh water and dried in vacuo. A par, (2 5g) of 
^ed^r^r ^^^-'^^--^Hoaoid 

Examp le A 9 

a) Preparation of ° 

L J intermediate (4) 

propane (152 ml) and K.CO, (380 g) in 2-propanone (2500 ml) waa atteed and 
evaporated, yielding 300 g of intermediate (4). 
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b) Preparation of » Q ' mtemediate (5) 

A mixture of intermediate (4) (1.12 mo l) inNaOH (2 M) (1800 ml) and THF (500 ml) 
was stared and refluxed for 3 hours. The reaction mixture was cooled and the organic 
solvent was evaporated. The aqueous concentrate was acidified with HC1 and the 
resulting prec*itate was filtered off, washed with water, and dried, yielding 403 g of 
intermediate (5). 6 B 

Examp le A 1 

a) Preparation of ^ ffl 

A mixture of 2,3-dihydroxy-4-methoxy benzoic acid methyl eater (0.45 mol) 
U-dtbromopropane (0.72 mol), K 2 C0 3 (155 g) and CuO (3.6 g) in DMF (2500 ml) 
was stirred a, 120-C to 130'C for 7 hours, coded and filtered, The solvent was 

ZTTOt ( T eOUS SOlUa ° n ° f 0 5 H 1000 ml » «" »*«nre was 

exacted tiv.ee wrth DCM (750 ml). The orgamc layer was separated, dried, filtered 

and fte solvent was evaporated. The residue was purified by column chromatography 

Z* TT S l ^ T : hHIane/e *'" ^•ateTJCM 70/30/15). The pure fractions were 
col ected and the solvent was evaporated. The residue was crystallized from DIPE 

yteldmg methyl 3,4^ihydro.9-methoxy-2f/-l,5-benzodioxepin-6-carboxyla te ' 
(intermediate 6). 



20 



25 




b) Preparation of « Q (?) 

n Hf" (5 °° ml - 2N > was add «i «> a solution of intennediate (6) in THF 

vi^L rrr" sttaed at room tempe,Murc ° ven,i ^' T,M «— was 

Z te 1^ ^ *" ™* ^ DCM - *>» - separated 

2 - 1 o Tt* a °" lffled ^ a " HC1 ■**■ until 

PH - I to 2. The sohd waa filtered off, washed with water and dried, yielding 35 5 g of 

9-memoxy-3,4-dihyd ro -^-,,5-ben Z odioxep i „-6-carboxy.ic aoid (inteLdiate 7) 



Examp le A 4 



.a 



a) Preparation of H dV< ^ 



intermediate (8) 
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Intermediate (7) was converted into 8-cWoro-3,4-dmydro-9-methoxy-2#-l 5- 
benzodioxepin-6-carboxylic acid (intermediate 8, mp. 173°C) using the same procedure 
with iV-chlorosuccinimide as described in Example A.l.b). 



Example A .5 



a) Preparation of 



intermediate (9) 

HO "OH V ' 



A mixture of S-fluoro-l^-benzenediol (0.078 mol) and ^COs under C0 2 (gas, 50 atm 
or 5,1 M.Pa) was stirred at 170°C for 16 hours. The reaction mixture was acidified with 
an aqueous HC1 solution, and the solvent was evaporated. Diethyl ether (500 ml) was 
added to the residue and the mixture was stirred for 15 minutes, cooled, then filtered 
over cehte. The filtrate's solvent was evaporated, yielding 3.8 g of intermediate (9). 

b) Preparation of -hQ^ - intermediate (10) 

HO N OH V J 

fo^f d f ° m0 ^ ^ *° methan01 (6 ° ml) ' mixture ©• Intermediate 

(9) (0.022 mol) was dissolved in methanol (70 ml) and added to mixture (I) The 

reason mixture was stirred and refluxed for 20 hours. The solvent was evaporated and 
the residue was partitioned between ethyl acetate/water. The organic layer was dried 
and the solvent was evaporated. The reaction was repeated several times with crude 
mixture and all product fractions were combined, yielding 31 g of intermediate (10) 




c) Preparation of ° Q, intermediate (1 1) 

A mixture of intermediate (10) (0.166 mol) and K 2 C0 3 (0.365 mol) in 1,3-dibromo- 
propane (0.166 mol) and acetone (500 ml) was stirred and refluxed for 24 hours The 
reaction mixture was cooled, filtered and the solvent was evaporated. The residue was 
purified by column chromatography over silica gel. The product fractions were collected 
and the solvent was evaporated. The residue was purified by high-performance liquid 
chromatography (reversed phase). The product fractions were collected and the solvent 
was evaporated, yielding 3 g of intermediate (11). 

d) Preparation of "^"^ intermediate (12) 

A mixture of intermediate (11) (0.013 mol) in NaOH (80 ml, 2N) and THF (50 ml) was 
stirred at 30°C for 6 hours. The solvent was partly evaporated and the concentrate was 
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cooled on ice and acidified with Hri frr.^ \ tu 

water and dried yielding 2 IsT , °' ' * W fiItered ° ff ' Washed ^ 

iu unea, yielding 2.45 g of intermediate (12). 

Examp le A f> 




a) Preparation of H ^^ c -\)-ci 

>-\ intermediate (13) 

HO OH 



ester (0.49 mol) , h acetic ^ 

acetic acid (600 ml) was added ch^ ^ ^T"^ ^ ^ * 
refluxed for 30 minutes F.vt™ The reactlon mix ^ was stirred and 

acid (100 ml) w7 a r d Z^T^T^T^ ^ ~* " — 
-fluxed for 30 minutes, ^coo^^^ - 

was extracted with toluene (3 times) The seoarateH , ^ Theresidue 

water, dried, and evanoraJ tk -7 P 0rganiC Iayer Was washed with 
petrol eum JL e ^ P ° rated - V" residue was crystallized from DIPE and 
petroleumether, y,eldmg 70 g of intermediate (13). 

b) Preparation of 

intermediate (14) 

to 7 ^ e ° f 9 intermediate < 13 ) 1,3-dibromopropane (0.35 mol) and K,CO 

(0.7 mol) m 2-propanone (1000 ml) was stirred and refluxed fo 30 hour ^ r 
mixture was cooled, diluted with water onnn n ^ The reaction 

~ organic u y „ was 2 2:^ r* wi,h ^ The 

The residue was crystallized Irom DIP* 7 , V6M WaS eva P°^d. 

intermediate (14) «d Petroleumben*ine, yielding 55 g of 




c) Preparation of HO ~ 




intermediate (15) 



A mixture of intermediate (14) (0 2 moH anH T<rr>u /i 

«ined and refluxed for 90 minutes rTe ™« } " C ' 000 m0 WaS 

- *e resuUing precipe 7^ St^TT" "** ^ ^ 

25 of intermediate (15). mteKi ° ff ' washed «"* water, and dried, yielding 46 g 
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Examp le A 7 



a) Preparation of intermediate (1 6) 

HO OH 

tTT "f ^ hl0r °- 2>3 - dih ^ <»-* •* methyl ester (0.1 mol) in acetie acid 
(250 ml) and Al-btomosucctaimide (0. 1 1 mol) was stirred and refluxed for 4 hours The 
reacuon eooled and ponred out into water (500 ml). The precipitate was 

filtered and dried, yielding 23 g of intermediate (16). 



JCI 



b) Preparation of _ 0 ^~~Cf~~ Br 



, x intermediate (17) 

A mixture of toermediate (16) (0.7 mol), 1,3-dibromopropane (0.94 mol) and K 2 C0 3 
(1.55 mol) m 2-propanone (1300 ml) was stirred and refluxed for 20 hours The 
reason mixture was cooled, filtered and the solvent was evaporated. The residue was 
solidified m petroleumether, filtered and dried, yielding 240 g of intermediate (17). 

c) Preparation of ho^C^' intermediate (1 8) 

s^H Tf ^ (1 ^ (0 -° 53 m ° 1} ™ d K ° H ( °- 2 mol > in water (1 60 ml) was 
tarred and refluxed for 90 minutes. The reaction mixture was cooled and the aqueous 

layer was extracted with DCM. The aqueous layer was acidified with HC1 and the 
resulting precipitate was filtered off, washed with water, and dried, yielding 13 g of 
intermediate (18). 

Examp le A K 

Preparation of fo-t^ x intermediate (19) 

\ f NH 2 V ' 

A mixture of 1,1-dimethylethyl (tran S )-3-hydroxy-4-[[(phenylmemyl)amMme% 

meZ^ *Z°T G [ tf bed ^ W °-° 0/37461 aS te (1-d)] (0.023 mol) in 

X" v f tV" hydr ° 8enated Palladium-on-carbon (10* 1 g ) as a catalyst. 

Tl ^ y T n ° eqUiVal6nt) ' ^ WaS fiItered ° ff - d * e fixate was 
evaporated. The residue was solidified in DIPE + ACN, filtered off and dried, yielding 4 

g of 1,1-dimethylethyl (trans)-4-(aininome % l)-3-hydroxy-l-piperidinecarboxylate 
(intermediate 19, mp. 178°C). 
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Inen analogous way, but starting from cis-3-hydroxy-4-piperidinemethanol (described in 
J. Org. Chem., 34, PP- 3674-3676 (1969)), 1 , 1 -dimethylethyl (cis)-4-(anunomethyl)-3- 
hydroxy-l-piperidinecarboxylate (intermediate 20) was prepared. 



> f NH 2 



intermediate (20) 



Examp le A ,Q 




a) Preparation of ^J^-^J-^ intermediate (21) 
l,l-Dimemyle%l(trans)-3-hydroxy-4-[[(phenylmemyl)amm^ 

pipendinecarboxylate [described in WO-00/37461 as intermediate (1-d)] (2.73 mol) was 
separated and purified by chiral column chromatography over Chiralcel AD (eluent • 
hexane/ethanol 80/20). The desired fractions were collected and the solvent was ' 
evaporated. Toluene was added and azeotroped on the rotary evaporator, yielding 
377 g of 1,1-dimethylethyl (3S-trans)-3-hydroxy-4-[[(phenylme % l)amino]me1hyl]-l- 
pipendmecarboxylate (intermediate 21). 

•pH 

b) Preparation of ->-o4_^A intermediate (22) 

^ ' NH 2 

A nrixture of intermediate (21) (0.028 mol) in methanol (100 ml) was hydrogenated with 
palladxum-on-carbon (l 0 o/ o , 2 g) as a catalyst After uptake of hydrogen (1 equivalent) 
the catalyst was filtered off and the filtrate was evaporated, yielding 4 7 g of 1 1- 
dimethylethyl (3S-trans)-4-(ammome W ' 
(mtermediate (22); [a]20,D = +437 o (c = ^ mg/5 ^ fa 

Example A 10 

/>— 

a) Preparation of "^^KfQ- intermediate (23) 

Reaction under nitrogen atmosphere. Sodiumhydride (0.3 mol) was added to a solution 
of 1,1-dxmethylethyl t^s-3-hydroxy-4-[[[(4-me^^ 

pmendmecarboxylate [described in WO-00/37461 as intermediate (1-c)] (0.27 mol) in 
THF(1300 ml). The mixture was stirred for 30 minutes. Methyliodide (0.54 mol) was 
added and the resulting reaction mixture was stirred for 90 minutes. A small amount of 
water wadded. The solvent was evaporated and the residue was partitioned between 
water and DCM. The organic layer was separated, dried, filtered and the solvent was 
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evaporated, yielding 1,1-dimethylethyl trans-4-[[[(4-methylphenyl)sulfonyl]oxy]- 
methyl]-3-methoxy-l-piperidinecarboxylate (intennediate 23). 

b) Preparation of A-oJL M ^\ lim • 4 .. 

x uitermediate (24) 

NH2 

A mixture of intermediate (23) (0.065 mol) in THF (250 ml) was treated with liquid 
NH3 m an autoclave at 125°C during 16 hours. The reaction mixture was filtered and 
the filtrate was evaporated. The residue was partitioned between a 5% aqueous NaOH 
solufcon and DCM. The organic layer was separated, dried, filtered and the solvent was 
evaporated, yielding 16 g of 1,1-dimethylethyl (hansM-faminomethyO-S-methoxy-l- 
pipendinecarboxylate (intermediate (24). 



Examp le All 



intermediate (25) 



a) Preparation of 

A mixture of tert-bulyl 4-oxo-l-piperidinecarboxylate (0.1 mol) and nitro-methane (0 1 
mol) m methanol (200 ml) was stirred at 10°C. Sodium melhanolate (0.1 1 mol) was ' 
added dropwise at 10°C. The reaction mixture was stared for 20 hours at room 
temperature. The solvent was evaporated. The residue was taken up into water then 
neutralized with acetic acid, then extracted twice with DCM. The separated organic 
layer was washed with water, dried, filtered and the solvent evaporated. The residue was 
suspended m DIPE, filtered off, washed and dried, yielding 17.2 g of intermediate (25) 



b) Preparation of >T Y^^-, intermediate (26) 

A mixture of intermediate (25) (0.058 mol) and acetic acid (12 ml) in methanol (250 ml) 
was hydrogenated at 14*C with palladium-on-carbon (10%, 1 g) as a catalyst. After 
uptake of hydrogen (3 equivalents), the catalyst was filtered off and the filtrate was 
evaporated. The residue was taken up into ice/water, then alkalized with potassium 
hydroxide and salted out with K 2 C0 3 . This mixture was extracted twice with DCM The 
separated organic layer was dried, filtered and the solvent evaporated. The residue was 
suspended in DIPE, filtered off, washed and dried, yielding 7.5 g of intermediate (26) 
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Examp le A T? 



a) Preparation of 




intermediate (27) 



A mixture of U -dimethylethyl (trans)-3-hydro^ 

T^TtTT (inteimediate (1 " d) * WO -" /02156 ) <M26 mol), benzaldeh y de 
(0.5 mol) and palladium-on-carbon (10%) (5 g) i„ a thiophene solution (5 ml) and 

methanol (1000 ml) was stirred at 70-80°C overnight ♦ 

rn, " ou overnight. The solvent was evaporated 

The restdue was partitioned between DCM (150 ml) and 5% aqueous NaOH (150 ml) 
The « separated into its ,ayers. The aqueous ,ayer was extracted with DCM. 
The combtned organte layer was dried, filtered and the solvent was evaporated The 
^"-P^edbveo^chon^^hyoversiUeag.,^. ' 

evaporated. The restdue was crystallized fan DIPE and a drop of ACN The 
prectpitate was filtered off and dried, yielding 2.35 g 1,1-dintemylethyl (trans)-4. 



b) Preparation of 




intermediate (28) 



and d tT" eVaPOrateA A 5% aqUe ° US NaOH «**» (750 ml) was 
added. The mixture was extracted three times with DCM. The organic layer was 
separated, dned fl, tered md tbs ^ ^ ^ 

[P=ts(pnenyImemyl)amino]methyl]-3-piperidi„o. (intermediate 28) 




c) Preparation of / ¥ . . .. , 

jp^Y^ intermediate (29) 

A mixture of intermediate (28) (0.083 mol) and btrtylaldehyde (7 g) in methanol 
(300 ml) was hydrogenated with palladium-on-carbon (10%) (2 g) as a catalyst in the 
presence of a thiophene sohrtion (3 ml, After uptake of hydrlgS (1 equivaC fte 
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catalyst was filtered over ceUte and the fitaate was evaporated. He residue was 
Solved « aqueous HC1 2N (500 ml). The mbdure was washed with toluene and the* 
£~d mte * .ayers. The aqueous layer was basifled ^ J0% » 
to exnaered three hmes with toW . The organic , 

riy« tz r -"t^ yieiding 29 g ° f «-wi^w^> 

methytj-l-butyl-3-piperidinoI (intermediate 29). 

d) Preparation of ^Q-^ intermediate (30) 

tZT rfta ™ H * (29 > (° 079 «-) '« memanol (250 ml) was hydrogenated with 
palladmrn-on-carbon (10%) (2 g) as a eatelyst. After uptake of hydrogen 

yteldrng 13.8 g of (teansHKaminomethyO-l-buryl-3-piperidinol (intermediate 30) 
Examp le A 1 ^ 

a) Preparation of - ^ ^„ y . ^ 

*lC^ mter mediate (31) 

A mixt^ of ^ sM . [[(phenylm ^^ 
intennediate(6)inWO-00/37461lmna m „i\ n i. , 

Na,CO rn n» n • [ , °' 3 - brom »-l-Pf°panol (0.04 mol) and 

N*XV (0.08 mol) « methyhsobuty, ketene (400 ml) waa sfirred and refluxed for 18 
horn*. The solvent was evaporated. The residue waa partitioned between water and 
DCM. The orgamc layer was separated, dried, filtered and the solvent waa evaporated 
£ O '/™^ d * Cto -~y over siHc. ge, (eluen, : * 

S M => 93 f ™» *— ftaetiona were eolleeted and me so,vent was 
evapo rated . ToJuene was added, men evaporated again, yielding 7.2 g of intennediate 





b) Preparation of MlL _ 

v intermediate (32) 

NH 2 7 

25 t^T" ° f inte " nediaK <3I> (0 ° 26 m00 fa me,hano1 ( 15 ° -0 «• hydrngemded with 
F^ladmm-on-earbon (10%, 2 g> as a oatelys,. After uptake of hydrogen (1 equivalent 

ft. c*mys« was fihered offend the fitaate was evaporated, yie.ding 4.4 g of % 
intermediate (32). 6 
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25 
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Examp le A id 

a) Preparation of MCL ^ . x x , 

v \. \_/ intermediate (33) 

fcZT f£ anS) ^ (prepared as 

-termite (6) ,n WO-00/37461) (0.05 mol), ^(Z-chloroetho^-etLo, (0 05 mol) 
and sodium ^bonate (0, mol) in MIK (500 ml) was stirred anTrefluxed for 20 ZL 
More ^2-(2-chloroethoxy)-ethanol (0.02 mol) was added and the reaction mixture waT 

ziT d rr ed for 20 hours - The soivent was ev ~ ^™ 

part honed between water and DCM. The organic layer was separated, dried, filtered 
and the solvent was evaporated. The residue was purified by column chroma og^hy 

: CH2Cl2/(CH3 ™) 93/7). The pure fractions were c!ZcL 
and the solvent was evaporated. Toluene was added and azeotroped on the rotary 
evaporator, yielding 8.4 g of intermediate (33). ^ 

b) Preparation of H(V _ / \ 

H °^^o-^— ' H /""\ mtermediate (34) 

Atnbcture of totermediate (33) (0.027 mo!) to metanol (150 m l) ™ hvdrogenated ^ 

P^lad^n-carbon (I0 %, 2 g) as a catalyst After uptake of hydrogen (1 livatoo 
the catalyst was filtered off and th P I*.**,. 7^«s«=n vr equivalent), 




intermediate (34). 
Example A 1 s 



.OH 



a) Preparation of ^^^^ t t " ^ 




intermediate (35) 



A mUtoe of (teaus M -[ [( phen y taeth yl) arntoo]meAyl>3.piperidtool (prepared as 

^24 hoL ^ K (0 ' 28 m0l) h (5 °° was - -fl^ed 

fo 24 hours. The reachon mndwe was eooled. The solvent was evaporated. The 

S PUrifled ^ C °" mn <*— W over silica gel (e.uenf 
CT^CHsOfWffit,) 95/5). The pure ftaetions were collected and the solvent was 
evaporated, yielding 10.8 g of intermediate (35). 
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b) Preparation of f~ H >'""\ 

P~\ N — / NHj intermediate (36) 

A mixture of intermediate (35) (0.035 moi) fa m«hano. (250 m i) was hydrogenated with 
palladmm-on-earbon (10%, 2 g) as a cataiyst. After uptake of hydrogen (1 equivalent) 

caWys. was filtered off and the fHtrate was evaporated, yielding 7.2 g of 
intermediate (36). 5 5 

Examp le A 1 f> 

a) Preparation of . v ^ t 

" >0 mter *nediate (37) 

A mixture of (trans^KOphenylmemyOammolmemyq-S-piperidtaol (prepared as 
mtermediate(6)inWO-00/3746nmna m „n in „ . tF«epareuas 
andNp m mn. " UWJ ' 461 >( 0 04m °l>. l-chloro-3-methoxypropane (0.04 moi) 

» ho^ * ,T ° m me * yliS0bu W *«» P00 m!) was steed and refluxed fo 

DCM T **" ^ ^ ""*» - *» up fate 

DCM, men washed wtth water, dried , filtered and the solvent was evaporated. The 

^due was punfied by column ehrcmatography over silioa gel (eh.en, 

~£ ^ PUre ™ re C °' teed - *• -'-nt was 

evaporated, yielding 5 g of intermediate (37) 





b) Preparation of 

intermediate (38) 



NH, 



17" ° f mte ™ edlate < 37 > CO O" moi) in methanol (150 ml) was hydrogenated wid, 
P^.um-on-oarho„ (10%, ! g) as a catalyst. After uptake of hydrogen fl equivallfl 
fte eafcdy* was fdtered offand the fiteate was evaporated, yielding 3.3 g of 
intermediate (38). & B 



Examp le A 77 



a) Preparation of "^O"^ intermediate (39) 

U-Dixnethylethyl (^A-^o^y^^u^^^ 

^Z^TIT (1 " 6) " W °- 00/37461 ) < 0 - 06 ™» - 2-propanol saturated 
with HC1 (60 ml) and 2-propanol (400 ml) was stirred and refluxed for 30 minutes then 
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cooled. The solvent was evaporated and co-evaporated with toluene. The residue was 
dried, yielding 12 g of intermediate (39). 




b) Preparation of kc^A,,^ intermediate (40) 

f NH 2 



A mixture of 4-bromo-butanenitrile (0.06 mol), intermediate (39) (0.06 mol) and 
Na 2 CG 3 (0.24 mol) in ACN (600 ml) was stirred and refiuxed for 20 hours; then eooled 
and filtered. The solvent was evaporated. The residue was purified by column 
chromatography over silica gel (eluent : CH 2 Cl 2 /(CH 3 OH/NH 3 ) 85/15). The desired 
Wions were collected and the solvent was evaporated, yielding 4.5 g of intermediate 

Examp le AJK 



a) Preparation of 




intermediate (41) 



Mtermediate (28) (0.0387 mol) dissolved in 2-methyl-propanol (200 ml). Tetrahydro- 



, ^ D V^.w, / »- uiui; WWC flUUCU. me 

reaction mccture was stirred and refiuxed for 24 hours; then cooled. The precipitate 
was filtered off. The solvent was evaporated. The residue was purified by column 
chromatography over silica gel (eluent : CH 2 Cl 2 /CH 3 OH 97/3). The desired fractions 
were collected and the solvent was evaporated, yielding 11.1 g of intermediate (41) 



b) Preparation of ^^TV^ intermediate (42) 

NH 2 

Intermediate (41) (0.0279 mol) in methanol (150 ml) was hydrogenated with palladium- 
on-carbon (10%, 2g) as a catalyst. After uptake of hydrogen (2 equivalents), the 
catalyst was filtered off over dicalite and the solvent was evaporated, yielding 5 74 g of 
intermediate (42). 8 , ' ,8 ° 1 

Example A. to 
a) Preparation of 



PH 

ItllUi 




intermediate (43) 
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A mixture of 2-(2-bromoethyl)- 1 ,3-dioxolane (0.04 mol), intermediate (6) (0 04 mol) 

: r 2C03 , (i :°i °- 08 moi) * (4 °° mi) was — - — « ^ 
^ e ? e r: : , e solvent was ev ~ The residue ™ ^ - - 

water. The organic layer was separated, dried, filtered and the solvent was evaporated 
«™^!SS Bd ^ C ° 1Umn Chr0mato ^ over silica gel (eluent: 

■22^ 3> ^ ^ fraCti ° nS ^ COUeCted - d the S0lv - -s 
evaporated. Toluene was added and evaporated again, yielding 6 g of (transM-P-H 3- 



b) Preparation of 

NH, 



intermediate (44) 



naZ ^ <43) <0 019 m0,) ta methan °' (15 ° "»> — with 

J-"*~*- d0%, 20 as a eata,yst Afier uptake of 1 equivaJtt hydrogen 
fte eata^st was filtered off and the fihrate was evaporated, yielding 4 g of (Lns)-4 
(a^omedtyO-Np-C^s^oxolan-a-ylJefcy^-piperidinol (intermediate 44). 
Examp le A .90 

>LJt 

Preparation of ° fT h jTV^ 

(intermediate 45) 




U^T ""ft" 1 '* 0 - 8 -»« h ^-'.«— "oxta-5-carboxylio aoid (0.05 mol), 

fa o^nul ( ° 052 ^ h DCM (15 ° -° « — «-~ 

for 30 minutes, grvmg uuxtore (I). Said mbdure (I) was added to a mixture of 1 1- 

hvl^l y '^-^-^-^-^xy-^pipendine oarboxylate alpha- 
hydroxybe^eneacetete (1:1) (0.052 mol) in DCM (100 ml) a, room temperature The 

filtered and the solvent was evaporated, yielding 22 g of intermediate (45). 

mi&u : to (60) were prepared accMdfa * * fe . 
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Intm. 



59 



Structure 




60 



61 



Physical data 



trans; 



3S-trans; 



Examp le A 91 




a) Preparation of ci-(ch 2 ) 4 -o-^^— ?- c , 

6 



intermediate (62) 



tl^vr Sr^ * taM " <0135 m0l) ta DCM < 5 ° -0 — ana 
cooled to 0 C. Chlorosulfuric aeid (0.149 mol) was added dropwise in 45 minutes The 

rj£ r T d ; d *■ ^ ™ — - 

W Sr^T 5 ' di0hlOride (017S ^ a-Pwise, followed b y 

DMF (2 ml). The react™ nnxture was stirred at nx,m temperature for 20 hours Then 

«T W T Ured °" ° n iC6 ' eXtaCted Wi * DCM ' *" ™> *° -ven^aT 
evaporated, yielding intermediate (62). 



b) Preparation of 



2 



Ct ~ (CiiiU °\J~p^2 intermediate (63) 



A solution of intermediate (62) (0.135 mol) in THF (500 ml) was stirred and cooled to 

filter^ LdTT (8aS) ^ bUbWed *° SOlUti ° n - ™ e ™«™ — « was 

mtered and the solvent was evaporated nnv/r rAnn m .\ , 

th^iw,, , , evaporated. DCM (600 ml) was added to the residue and 

the mixture was washed with HC1 (600 ml INT. 

extracted with DCM (2 times 300 ml, rT ^ J he * qUe ° US la ^ r was se P^ted and 
brine dried and *T 1 } ' C ° mbmed ° rganic ^ were washed with 

ch ™f «t TT was evaporated - The residue was *» 

CH3OH/DIPE, mtered off and dried, yielding 18.5 g of intermediate (63). 

cwl-r 1 ?" T' ^ Startin8 fr ° m 4 "P heno ^Pyl chloride or 4-phenoxye %1 
chloride, mtermediates (64) and (65) were prepared. 

~\ ff 

-NHj intermediate (64) 
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Cf-CCH^-O-^^-J-NH, 



0 



* 



intermediate (65) 



Examp le A 99 



Preparation of ^ 0 ^ N ^^X' • ♦ j. , 

(A) mtermediate (66) 

t^V:^ ( °- 9 mC,1) " Stoed ta DCM < 15 °<> ™» »<* Wemylamine (, 35 
mol) was added, ton methylsulfonyl chloride (1.1 mo l) was added dropwfae 

SZLtT^ ' 40 rcaC<i ° n mfattUre WaS Stod 2 - — 

f ^ ^ Wate ' ne was separated, 

dried and the solvent was evannraW +v>^ ^ 

of intemtediate (66) "-evaporated with toluene, yieUing 167 g 

For the preparation of the final compel, ako art known intermediates have been 
used such as, e.g 3-cyanopropyl bromide, tenahydrofiniuryl methanesulfonate, 

hJ^ZS^^T^ bmmide - 3 ^~> deride, (rrans). 
8 'f ^- 2 -«-3-Piperidinol (described as intermefiiate 

med,vH ^ , 1 ? hl0r0 ' 3 - a - mah y Ie,ho!! y)-P^.2-(3-chIoro P ropyl)-2- 
me*yM,3-d,„xolane, ^-bromoeutyO-W-dioxdane, nrethyl 4-bromobuteno.te 
2-chk.m-acetenttrile, 2-(2-chloro«hoxy)-ethanol, N-(2-chloroethyl)- 

"^^^ (^oropropy,;. 

B. Preparation of th* f m * \ comp ound 
Examp le R 1 

A mixture of intermediate (45) (0.05 mol) in HCl/2-propanoI (6N) (0.24 mol) and 
r~ rntd T ^ ^ ° rganiC layCT WM f " tered - *• -vent 



K - * — ^^•.xwna were coueciea and the 

solvent was evaporated. The residue was crystallised from DIPE, yielding 7 5 g of 
compound (117) (mp. 160°C). ""ig/ogot 

Examp le R 7 

A mixture of compound (157) (0.0156 mo!), 1 -cWoK.-S-memoxy-propane (0.0234 mol) 
and potasstum carbonate (0.03 12 mo,) in acetonitrile (85 ml) was stirL and refluxed 
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for 15 hours then brought to room temperature, poured out into water and extracted 
with ethyl acetate. The organic layer was separated, dried, filtered, and the solvent was 
evaporated till dryness. The residue was purified by column chromatography over silica 
gel (eluent : CH.C^OHZNH.OH 94/6/0.1). The pure fractions were collected and 
the solvent was evaporated. The residue was crystallized from a mixture of isopropyl 
ether and 2-propanone. The precipitate was filtered off and dried, yielding 2 29 g of 
compound (2) (mp. 109°C). 

Example B.3 

A mixture of compound (8) (0.01 mol) and butanal in methanol (150 ml) was 
hydrogenated with platinum-on-carbon (5%, l g ) as a catalyst in the presence of 
thiophene solution (1 ml). After uptake of hydrogen (1 equivalent), the catalyst was 
filtered off and the filtrate was evaporated. The residue was partitioned between water 
and DCM. The organic layer was separated, dried, filtered and the solvent was 
evaporated. The residue was crystallized from DIPE. The precipitate was filtered off and 
dried, yielding 2.94 g of compound (7) (mp. 127°C). 

Example R.4 

a) Preparation of ^o^h^^^\S""c»2-» 




intermediate (67) 

A mixture of compound (157) (0.0244 mol), l,l-dime%Iethyl methyl-(4-oxobutyl)- 
carbamic acid ester (0.0244 mol) and palladium-on-carbon (l 0 o/o, L86 g) in thiophene 
solution (1.86 ml), methanol (186 ml) and THF (10 ml) was hydrogenated for 
45 minutes under a 2 bar (0.2 M.Pa) pressure of hydrogen, then filtered over celite The 
filtrate was evaporated till dryness. The residue was purified by column chromatography 
over silica gel (eluent: CH.CyCHsOH/NI^OH 96/4/0.1 to 95/5/0.5). The pure fractions 
were collected and the solvent was evaporated, yielding 4.8 g of intermediate (67) 
b) A mixture of intermediate (67) (0.0095 mol) in 2-propanol (85ml) and HC1 (5-6N 
1 0.3 ml) was stirred at 50°C for 2 hours, then cooled to room temperature and the ' 
solvent was evaporated. The residue was taken up in water, basified with potassium 
carbonate and extracted with ethyl acetate. The organic layer was separated, dried 
filtered and the solvent was evaporated till dryness, and converted into the ethanedioic 
acid salt, yielding compound (4) (mp. 120°C). 
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Bxamole B.5 

A mixture of intermediate (15) (0.01 mol) in DCM (80 ml) was stirred at 0°C 

( °- 01 m0l) W3S add6d at °° C - ^ ^carbonate (0.01 mol) was 
added dropwise at 0°C. The mixture was stirred at 0°C for 30 minutes. A mixture of 
mtermedxate (30) (0.01 mol) in DCM (20 ml) was added at 0°C. The mixture was 
brought to room temperature an then stirred at room temperature for 30 minutes. The 
mixture was washed with water, a 5% aqueous NaOH solution and again with water. 
The ^orgamc layer was separated, dried, filtered and the solvent was evaporated The 
residue was solidified in DIPR The preeipitate was filterd off, washed and dried 
yielding 2.95 g of compound (16) (mp. 1 1 5°C). 

■ 

Examp le 

Sodium cyanoborohydride (0.02 mol) was added at room temperature to a solution of 
compound (157) (0.0134 mol) and butanal (0.02 mol) in methanol (80 ml) under 

e"™ Z ^ 1 W Wat6r WaS adde4 m -ture was 

exacted with ethyl acetate. The organie layer was separated, dried, filtered and the 

solvent was evaporated till dryness. The residue was purified by column 
chromatography over silica gel (eluent :CH 2 Cl 2 /CH 3 OH/NH 4 OH 97/3/0.3). The pure 
fractions were collected and the solvent was evaporated. The residue was crystallLd 
from petroleum ether. The precipitate was filtered offand dried, yielding 1 59 g of 
compound (1) (mp. 127°C). S^goi 

Example R 7 

a) Preparation of ^YX^ 

Compound (148) (0.013 mol) in CH 3 OH/NH 3 (300 ml) was hydrogenated with Raney 
Nickel( g) as a catalyst. After uptake of H 2 (2 equiv.) the catalyst was filtered offand 
die filtrate was evaporated, yielding 5.1 g (100 %) of intermediate (68) 

b) Methanesulfonyl chloride (1.16 ml) was added dropwise at room temperature to a 
sohmon , of intermediate (68) (0.013 mol) and triethylamine (0.026 mol) in DCM 
(120 ml) After 3 hours, methanesulfonyl chloride (0.4 ml) was added and the mixture 

meZ , I""? ^ ^ ^ W " WaSh6d ^ ^ the ° r ^ ic — dried, 
filtered and the solvent was evaporated. The residue was purified by flash column 

chromatography over silica gel (eluent: CH 2 Cl 2 /(CH 3 OH/NH 3 ) 99/1, 98/2, 97/3) The 
product fractions were collected and the solvent was evaporated. The residue was 
crystalhsed from DIPE/CH 3 CN, filtered off, washed and dried, yielding 1 9 g of 
compound (107) (mp. 124°C). " 



intermediate (68) 



-34- 



Examp le R ii 

^r 7 arb T te °!T ^ °° C) ^ dR * wta t0 a mixture of compound 
049) (0.0047 mol), triemylamine (0.01 mol) in DCM (50 ml) at a temperature of 0-C 

The reason mixture was stirred at 0°C for 1 hour and the solvent was evaporated The 

u ™ ;z ^ 1116 precipitate was mtered and * e 61trate - *»* - 

C. THF/NH 3 (100 ml) was added to the solution. The reaction mixture was stirred at 
room temperature for 16 hours and the solvent was evaporated. The residue was taken 
up m DCM and washed with water. The organic layer was dried, filtered off and the 
so vent was evaporated. The residue was purified by column chromatography over silica 
ge (eluent: CH 2 Cl 2 /(CH 3 OH/NH 3 ) 93/7, The product fractions were collected and 
solvent was evaporated. The residue was crystallised from DIPE, filtered off, washed 
and dried, yielding 0.36 g of compound (109) (mp. 160°C). 

Examp le R Q 

T P0Un<i ^ (0 ° 122 ™ d POtiKSiUm **** <°-° 331 «0 in 
«hano (1 80 «o was s,.^ refluxed fer 4 ^ ^ ^ (o ^ 

T eV T raKi ^ reSldUe ™ S «""" UP Water «- - W — * The 
mmure was exited with efty, acetete. The organic layer was sepanned, dried, 

filtered, and the solvent was evaporated. The residue was purified by oolumn 
ehromatography over siliea gel (eluent: 0«*/CH,OH/NH,OH 89/1 1/1 to 85/15/1) 
yielding 0.832 g of compound (128). 

« 

Examp le B IO 



a) Preparation of 




intermediate (69) 



A . mixture of compound (150) (0.006 mol) and Raney Nickel (2.4g) in NI^OH/CHsOH 
(50 ml) was hydrogenated at room temperature for 5 hours under a 3 bar ( 0 3 M Pal 

sr ° ver ce,ite - " e fjtrate - -~ - — « , 5 g 

S O^f ^ fah T dtate (69) ( °- 0061 mol > - d 2-chloro-3-methyl-pyrazine 
(0.0073 mol) was stirred at 100°C overnight, then cooled to room temperature and 

12 m J f ^° mat0gra ^ over silica *1 (eluent: CH^/CHsOH/N^OH 
90/10/1X The pure fractions were collected and the solvent was evaporated. The residue 
was dried, yielding 0.463 g of compound (130). 
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Examp le R 1 1 

A mixture of compound (151) (0.0027 mol) in sulfuric acid (20 ml) and water (2 ml) 
was stirred at 0°C then, at room temperature for 24 hours. The reaction mixture was 
pou^d out into ice and added to aqueous NH 3 at 0°C. The mixture was extracted with 
DCH dned and the solvent was evaporated. The residue was crystallised from ACN 
filtered off and dried, yielding 0.394 g of compound (140) (mp. 180°C). 

Examp le R.I? 

Podium hydroxide (0.0082 mol) was dissolved in ethanol (40 ml), compound (158) 
£00306 mol) was added and the reaction mixture was stirred and refluxed for 5 days 
The solvent was evaporated and the residue was partitioned between DCM and a 2 % 

aTr^ SOlUti ° n "* eXtraCted DCM (4 timCS) - ™ e ^ dried 

and the solvent was evaporated. The residue was purified by flash column 

r«°r^ Phy ****** ° Ver SiUCa 861 (6lUent 1 : CH * CI " <*>«* 2: 
CH 2 Cl 2 / ( CH30H^ 3 ) from 97/3 to 90/10). The two product fractions were collected 

and the solvent was evaporated, yielding 0.41 g of compound (145) (m P .131°C) and 
0.13 g of compound (146) (mp. 154°C). 

Examp le R13 
a) Preparation of 

J T j intermediate (70) 

mt^nZTT* ° 52) ( ° 036 mol) ' 4 " bromo - butanoi<: acid - — 

0.047 mol), toemylamine (0.O9 mol) in DMF (200 ml) was stirred at 75°C for 

telneTr^ miX,Ure C °°' ed ' P0Urcd ° Ut fa, ° md —** wim 

toW. The orgamc layer was dried, filtered off and the solvent was evaporated The 

^TtTT ° Ver SiUCa °° 3 *~ filte CaC^CTiOH^H) 97/3). 

TOe product fractions were coUeoted and the sorvem was evaporated, yielding 12 4 g of 
intermediate (70). s s 

b) A mixture of intermediate (70) (0.0295 mol) in water (50 ml) was stirred at 95°C for 
too days. The reaction mixture was cooled and the solvent was evaporated, yielding 
8.5 g of compound (149). s 

t 

Table F-l lists the compounds that were prepared according to one of the above 
Examples. 



! 
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Co. Ex. 
No. No. 

31 B.2 



32 B.2 



Structure 

\_/""CH 2 -l H 



OH 



if 



Physical data 



(trans); .H 2 0 (1:1); mp. 80°C 



(trans); mp. 104°C 



33 B.2 



QH 



8' 



(trans); mp. > 70°C 



34 B.2 



(trans); mp. 107-108°C 



35 B.l 



36 B.4 



37 B.5 



38 B.5 



H-N>imiCH 2 -J 



PH 



■1^ ^'»"CH : 



X>H 



^ ^»»iCH 2 -y 



.>^>"l"CH 2 -£' 



.CI 



*C1 



.CI 



|(trans); 

.ethanedioate (1:1) ,H 2 0 (1:1) 



(trans); .HC1 (1:2) .H 2 0 (1:1); 
mp. 140°C 



(trans); .ethanedioate (1:1); 
mp. 204°C 



(trans); -ethanedioate (1:1); 
Br mp. 206°C 



39 B.2 



(trans); mp. 112°C 



40 | B.4 



¥ 



(trans); .ethanedioate (1 :2); 
mp. 100°C 
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Co. Ex. 
No. No. 



41 B.2 



42 B.4 



43 b.4 



Structure 



:I i 



OH 



'Br 



IT 



Physical data 

(trans); .ethanedioate (1:1); 
mp. 167°C 



(trans); .ethanedioate (1:2); 
mp. 256°C 



(trans); .ethanedioate (1:2); 
mp. 126°C 



44 B.4 



"'»CH 3 



|(trans); .ethanedioate (1:2); 
ip.>110°C 



45 B.2 



46 B.2 



47 B.l 



48 B.4 



49 



50 



B.2 



HC 



>HIIICH: 



X> — 



H— I 



^«»CH 2 -N- 



-\^5'»"CH 2 - S j 



"Br 



H-^()»0'CH 2 --NH >==< 



<^CG 



CI 



(trans); .ethanedioate (1:1); 
mp. 175-177°C 



(trans); .ethanedioate (1:1); 
mp. 195°C 



(trans); .ethanedioate (2:1); 
mp. > 230°C 



(trans); .ethanedioate (1:2); 
mp. 220°C 



(trans); .HC1 (1:1); mp . 2 20°C 



(trans); .ethanedioate (1:1); 
mp. 204°C 



I 
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Co. Ex. 
No. No. 



Structure 



Physical data 



60 B.2 



51 


B.2 




(trans); .ethanedioate (1 - IV 
mp. 142°C 


52 


B.l 




(trans); -ethanedioate (2:1) 


53 


B 2 




(trans); .ethanedioate (1*1} TT^O 
(1:1); mp. 130°C 


54 


] i-> .Z, 


^ a >v^^X/'' ,,cH '-ifSrv cl 


Kuau2>j, .exnanecuoate (1:1J; . 
mp. 203°C 


55 


B2 1 


1 tx^ 


(transV Pthnrif^rliria+rt /I 

^uuiioy, •cuioiicuioaic ^1:11; ? 
mp. 197°C 


56 


B.2 




(trans); .ethanedioate fl-lV 
mp. 190°C 


57 


B.2 




(trans); .ethanedioate (1:1); 
tnp. 171°C 


58 


B.3 




[trans); .ethanedioate (1:1); 
up. 222°C 


59 


B.2 




;trans); .ethanedioate (1:1); 
np. 192°C 




(trans); .(E)-2-butenedioate (1:1) 
•H 2 0 (1:1) 
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Co, Ex. 
No. No. 

61 B.4 



62 B.4 



HN" 



Structure 



.h^^iiiiiCHj-N 



-CI 



'hysical data 

|(trans); .ethanedioate (1 :2); 
mp. > 90°C 



(trans); .ethanedioate (1:2); 
nip. > 180°C 



63 B.4 



64 B.4 



65 B.4 



66 B.2 



H 



MNIICH- 



IT 



r-C i a 

>«0iCH2-g* T| 



-CI 



(trans); .HC1 (1:2) .H 2 0 (1:1); 
mp. > 140°C 



(trans); mp. 130°C 



(trans); .HC1 (1:2); mp. 230°C 



(trans); mp. 1 1 6°C 



67 B.2 



68 B.2 



69 B.2 



>«mCH 2 -l 



N 



1^ ^>"»CH 2 -g* 



(trans); .ethanedioate (1:1); 
mp. 199°C 



(trans); .ethanedioate (1:1); 
^ |mp. 159°C 



(trans); .ethanedioate (1:1); 
mp. 182°C 



70 B.2 



M!HiCH 2 -£j' 



(trans); .(E)-2-butenedioate (1 :3) 
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Co. Ex. 
No. No. 

71 B.3 



72 B.2 



73 B.2 



74 B.4 



75 B.2 



76 B.2 



77 B.3 



78 B.4 



79 B.2 



80 B.4 



Structure 



_o — 





CTCG 




H 



HO. 




H 



H 



1^ ^"'»CH 2 -ff 




CI 



Br 



Physical data 

(trans); .ethanedioate (1:1); 
mp. 214°C 



(trans); .ethanedioate (1:1); 
mp. 186°C 



(trans); .ethanedioate (1:1); 
mp. 192°C 



(trans); .HC1 (1:2); mp. 210°C 




(trans); .ethanedioate (1:1) H 2 0 
(1:1); mp. 149°C 



(trans); .ethanedioate (1:1); 
mp. 195°C 



|(trans); .ethanedioate (1:1); 
lp. 150°C 



(trans); .ethanedioate (1:2); 
mp. 132°C 



(trans); .(E)-2-butenedioate (1:1);| 
jmp. 60°C 



(trans); .HC1 (1:2) .H 2 0 (1:1); 
mp. 152°C 
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Co. Ex. 
No. No. 

81 B.3 



Structure 



CI 



*H >"CH 2 -NH /-< 



physical data 

[(trans); .ethanedioate (1:1); 
ip. 216°C 



82 B.2 



83 B.4 



84 B.4 



85 B.4 



86 B.4 



87 B.2 



88 B.2 



89 B.2 



90 B.4 



-ci 



•N \"ICH 3 



•CI 



IT 



•H V»CH 2 -J 



(trans); -ethanedioate (1:1); 
mp. 156°C 



[(trans); -ethanedioate (1 :2); 
ip. 230°C 



(trans); .ethanedioate (1:1); 
mp. 171 °C 



(trans); .ethanedioate (1 :2); 
mp. 228°C 



(trans); .ethanedioate (1 :2) .H 2 0 
(l:l);mp.> 120°C 



|(trans); .ethanedioate (1:1); 
ip. 190°C 



(trans); .ethanedioate (1:1); 
mp. 200°C 



(trans); mp. 128°C 



|(trans); .ethanedioate (1 :2); 
ip. 150°C 
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Co. Ex. 
No. No. 

91 B.2 



Structure 



X>H 



92 B.4 



93 B.2 



'Br 



(trans); mp. 1 74°C 



D — 



if 



^ ^""'CH 2 - 



■CI 



H"CH 2 -NH >=< 



[(trans); .ethanedioate (2:5); 
ip. 194°C 



[(trans); .ethanedioate (1:1); 
ip. 178°C 



94 B.5 



95 B.5 



96 B.2 



97 B.l 



>»M'CH 2 -NH 



ir / — ' N — ' HN~C- 



(trans); mp. 127°C 



(trans); mp. 60°C 



|(3S-trans); -ethanedioate (1:1); 
ip. 151°C; [a]20 9 D= ^ 9 97 o 

|(c = 24.08 mg/5 ml in methanol) 
(trans); .HC1 (1:1); mp. 130°C 



98 B.5 



99 B.2 



100 B.5 



OH 



(trans); mp. 118°C 



(trans); mp. 145°C 



(trans); mp. 123°C 
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Co. Ex. 
No. No. 



101 B.5 



102 B.4 



103 B.4 



104 B.l 



Structure 



OH 



H 



N v v 1 ,,,CH2 ~h 



Physical data 



(trans); mp. 150°C 



(trans); .HC1 (1:2) H 2 0 (1:1); 
mp. 135°C 



(trans); .ethanedioate (1:1); 
mp. 122°C 



(trans); .ethanedioate (1:1); 
mp. 168°C 



105 B.2 



H 2 N^ 



kOH 



106 I B.2 I H2N ^ 



rr OH H 



107 B.7 



109 B.8 



HO B.2 



HI B.2 



108 B.2 HjK 



(3S-trans); mp. 135°C; 
[ a ]20 s D= .9 06 o 

(c = 9.49 mg/2 ml in methanol) 

(3S-trans); .fumarate (3:2) .2- 
propanol (3:2); mp. > 90°C; 
|[a] 2 0.D= -8.93° 

,c = 21.27 mg/5 ml in methanol') 



(3S-trans); mp. 124°C 



° \ / 



NH 2 Kj^& 



(3S-trans); mp. 173°C 



(3S-trans); mp. 160°C; 
[a] 20 »D=.ii. 98 o 

c = 25.05 mg/5 ml in methanol) 

(3S-trans); 
[a]20,D= .9 32 o 

c = 10.30 m g/2 ml in methanol) 
(3S-trans); mp. 140°C; 
[ocJ 20 > D = -15.43° 
(c = 10.50 mg/2 ml in methanol^ 
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Co. 
No. 


I Ex. 
No. 


1 Structure 


112 


B.2 




113 


B.2 




114 


B.5 




115 


B.5 




116 


B.5 


O CL J 




Physical data 



(trans); mp. 98°C 



(3S-trans); mp. 162°C; 
Kc^j230 mg/2 ml in methanol) 



(trans); mp. 147°C 



(trans); mp. 161°C 



(trans); mp. 172°C 



(3S-trans); mp. 160°C 



(3S-trans); .HC1 (4:9) H 2 0 (1 :2): 
mp. 120°C 



t 
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Co. Ex. 
No. No. 



124 B.2 



125 B.2 



126 B.2 



127 B.2 



128 B.9 



129 B.2 



Structure 



rr OH H 



H.N. 



Physical data 



(trans); .ethanedioate (1:1) 



(3S-trans); mp. 202°C; 

[a] 2 <>.D= -10.96° 

(c = 23.73 mg/5 ml in methanol) 

(3S-trans); [cc]20,D= _ 6 54 o 

(c = 10.70 mg/2 ml in methanol) 



(3S-trans); [a]20,D= _ 7 92 o 

(c = 10.60 mg/2 ml in methanol) 

(3S-trans); 



(3S-trans); .ethanedioate (1:1) 



130 B.10 



(3S-trans); 



131 B.5 



132 B.5 



133 B.2 



134 B.2 



135 B.2 



N 1 



T~Y oh h i 



H 



'0\ 



OH 



(trans); .ethanedioate 
mp. 146°C 

[(trans); .ethanedioate (1:1); 
ip. 143-145°C 



•ethanedioate (1:1) 



(trans); .ethanedioate (1:1) 



.ethanedioate (1:1) 
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Co. Ex. 
No. No. 



136 B.6 



137 B.2 



138 B.5 



139 B.9 



140 B. 11 



141 B.3 



142 B.2 



143 B.2 



145 B.12 



Structure 



)H 



H 



146 fi 



147 B.9 



148 B.2 



rr oH H 



HO. 



H 2 N> 



.« 1 B . 9 1 T^cCyg" 



,12 <> kA/"> 



'hysical data 



■ethanedioate (1:1) 



(cis); 



(trans); 



(trans); mp. 1 80°C 



(cis); 



(cis); 



|(3S-trans); .ethanedioate (1:1); 
ip. > 60°C 



(cis); -ethanedioate (1:1) 



(trans); mp. 131°C 



(trans); mp. 154°C 



mp. 165°C 



(3S-trans); 
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Co. Ex. 
No. No. 



149 B.13 



150 B.2 



151 B.2 



152 B.l 



153 B.l 



154 



155 



156 B.l 



157 B.l 



158 B.5 



Structure 



0H kAscJ- 



cr OH H 



NC* 



rr OH H jr^ F 



'hysical data 



(3S-trans); 



(3S-trans); 



(trans); 

(3S-trans); .HC1; mp. 215°C; 
[a]20,D= _i4.03° 

(c = 23.88 mg/5 ml in methanol) 



(3S-trans); 



(cis); 



(trans); 



(3S-trans); 



(trans); 



(trans); 



Pharmacological example 
Example QJ :"5HT., ant^nio^y 

h5-HT 4b -HEK 293 clone 9 cells were cultured in 150 mm Petri dishes and washed 
^ce waft cold PBS. The cells were then scraped from the plates and suspended in 
50 mM Tns-HCl buffer, pH 7.4 and harvested by centrifugation at 23,500 rpm for 10 
mmutes. The pellet was resuspended in 5 mM Tris-HCl, P H 7.4 and homogenized with 
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10 



15 



an Ultra Turrax homogenizes The membranes were collected by centrifugation at 
30,000 rpm for 20 min, resuspended in 50 mM Tris-HCl pH 7.4 and stored at -80°C 
For the experiment, assay mixtures (0.5 ml) contained 50 ul of the tritiated ligand 
(5-HT4 antagonist [3h]GR1 13808 0.1 nM) and 0.4 ml membrane preparation (15 ug 
protein/ml). 50 ul of 10% DMSO was added for total binding. 50 ul of 1 uM of 
W-tra^^l-buryl-S-hydoroxy^-piperidinyOmethyl 8-amino-7-chloro-2,3-dihydro-l 4- 
be^odxoxin-5-carboxylate (a proprietary 5HT 4 agonist of Janssen Pharmaceutica) was 
added for determination of non-specific binding. 

The [3H]GR1 13808 assay buffer was 50 mM HEPES-NaOH, pH 7.4. The mixtures 
were mcubated for 30 min at 25°C. The incubation was terminated by filtration over a 
Unifilter 96 GF/B presoaked in 0.1o/ o p O l ye thylenimine, followed by six washing steps 
with 50 mM HEPES-NaOH, pH 7.4. wasning steps 

Ligand concentration binding isotherms (rectangular hyperbola) were calculated by 
nonlinear ^regression analysis and the pIC 50 data for all tested compounds are listed 
below m Table C.l. 



Table C. I : 5HT 4 antagonistic data 



Co. No. 



2_ 
3 



8 



10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 



8.88 



8.56 



8.77 



8.16 



8.26 



8.19 



8.76 



7.11 



8.1 



8.52 

8.23 

7.36 

8.27 

8.58 

8.02 

8.91 

8.42 

7.62 

8.57~ 



Co. No. 


1 pICso 




1 Co. No. 
101 


1 pICsol 
1 8.61 I 




1 8.29 




52 


6.34 




102 


8.19 


53 


7.7 




103 


8.06 


54 


8.31 




104 


7.55 • 


55 


6.78 




105 


9.22 


56 


8.41 




106 
107 


9.09 
8.61 


1 57 


7.44 




58 


8.63 




108 


8.75 


59 


8.43 




109 


8.93 


60 


7.45 




110 


8.51 n 


61 1 


7.07 




111 


9.06 


62 


6.31 




112 


7.14 


1 63 


8.01 




113 


8.49 


64 


8.81 




114 


8.58 


65 


8.35 




115 


7.93 ~ 1 


66 


6.88 




116 


8.28 


67 


7.65 




117 


6.97 


68 


7.03 




118 


8.17 


69 | 


7.1 




119 1 


7.69 1 
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1 i^rk TVfV* 

I I^O. XNO. 


. pICso 




8.44 


o i 


8.41 




i O ft r~ 

8.85 


23 


7.76 


1 O A 

\ 24 


8.75 


1 25 


8.51 


26 


8.2 


27 


8.31 


28 


8.2 


29 


8.19 


30 


7.9 | 


31 


8.15 


32 


8.06 


33 


8.92 


34 


9 


35 


7.63 


36 


7.42 


37 


8.41 1 


1 38 1 


8.53 


39 


8.41 


40 


7.85 


f A -1 1 

41 


7.79 


L 42 | 


7.56 


43 1 


7.63 1 


44 


7.54 


45 


8.13 


46 


8.22 


48 


7.24 


49 | 


8.09 


50 1 


8.36 1 



[ Co. No. 


-LpICsoJ 


70 


6.58 


71 


7.97 


1 72 


7.67 


f 73 


7.74 


1 74 


8.27 


75 


8.51 


76 


1 7.66 


77 


8.05 


78 


6.76 


79 


6.64 


80 


8.2 


81 


8.68 


82 


8.08 


1 83 


7.19 


1 84 


' 8.28 


85 1 


8.57 


86 


9.04 


87 


7.51 


88 


8.65 


89 


8.68 


90 


8.69 


91 


7.87 


92 


6.31 


94 


8.73 


95 


8.99 


96 


9.01 


97 


7.25 


98 [ 


8.58 


99 


8.14 


100 | 


9.48 



Co. No. 


1 PIC50 1 

| — Mr v jU 1 


120 


1 7.55 1 


121 


8.34 


122 


8.39 


123 


7.96 


124 


1 7.61 


125 


8 49 


126 


8 1 


127 


7 86 


128 


1 8 14 1 


129 


1 8 47 1 


130 


I 8 41 


131 


1 9 1 

I ^ 1 


132 


O.UJ i 


133 


7 1 


134 1 


Q 04 1 


135 


f\ 74 ~1 


136 


7 04 1 


137 


6 81 ~I 


138 


8 91 


139 


8 93 ! 


140 


7.47 


141 


6.67 


142 


6.79 


143 


8.93 


144 


6.55 


145 


8.06 


146 


8.23 | 


1 147 1 


6.3 



Example C.I "MetahnliV stability" 

«?^t7 PrcParati ° nS ^ aCCOrdh,g ,0 ° 0rrod « <Xenobio U ca 5: 
453-462, 1975) by centnfiigal separation after meehanieal homogenfeation of tissue 

Ltver hssue was rinsed in ice-eold 0.1 M Tris-HC. (pH 7.4) buffer to wash excess blood 
Ttssue was men blotted dry, weighed and chopped coarsely using surgical scissor, ' 
The tone preces were homogenized in 3 volumes of ice-cold 0.1 M phosphate 
buffer (pH 7.4). 
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10 



15 



20 



m 



Tissue homogenates were centrifuged at 9000 x g for 20 minutes at 4 °C. The resultin* 
supernatant was stored at -80 °C and is designated <S9\ 

The 89 fraction can be further centrifuged at 100.000 x g for 60 minutes (4 °C) The 
resulting supernatant was carefully aspirated, aliquoted and designated 'cytosor The 
pellet was re-suspended in 0.1 M phosphate buffer (pH 7.4) in a final volume of 1 ml per 
0.5 g original tissue weight and designated 'microsomes' 

^:rc^°r erc aliquoted * *~ in u - m - 

^:z^r ( rx;::™r t- pbs (oim) - c — 

u ^ W J 90x1 a ^AOPH-generatmg system (0.8 mM glucose-6- 

phosphate, 0.8 mM magnesium chloride and 0.8 Units of glucoseiphosphate 

^ETT* COn<r01 SamPleS * e — materiaI bu < were 

oftfeo 00 * W ~ WIT 

of the compounds m the eontrol samples was always 100% 

Thembaures were pretacubated for 5 minutes a, 37 degrees Celsius. He reaction was 
started a, ume t XIO ( , = 0) „ y rf Q g ^ 

tncubated for 60 minutes (t=60). TTie reacrion was terminated by me .ddirion of 
2 volumes of DMSO. Then me samples were centrifuged for ,0 minutes a t 900 x g and 
die snpematents were stored a. room temperature for no longer as 24 hours before 
^ysts. AH meubations were performed in duplo. Analysis of the supernatant 2 
performed with LC-MS analvsis E1„H„„ „<■«. . 

C18 (50 v4fi mm f » f * C SampIeS was Panned on a Xterra MS 

<-l 8 (50 x 4.6 mm, 5 um, Waters, US). An Alliance 2790 (Supplier Waters US1 HPI r 
system was use,. Eludon was with buffer A (25 mM -lll^ 
ft°/a~ (95/5,), solven, B being acatoni«ri,e and solven. C medio, a a flow 
rate of 2.4 mVmn, The gradient employed was increasing the organic phase 
concentmtton from 0 % over 50 % B and 50 % C in 5 mhr up to 100 % B in 1 minute in 

m^" T T C °~° n ^ ^ — ^ * " 
1.5 mmutes. Total injection volume of the samples was 25 ul 

detecTr?' 6 qUadn,P ° le ^ SpeCtrometer «« »><< ESP source was used as 
detector. The source and the desolvation temperature were set at 120 and 350 °C 

respecuvely and nitrogen was used as nebuliser and drying gas. Data were acjuired in 
postttve scan mode (single ion reaction). Cone vohage was set a, 10 V and ft! dwell 
time was 1 second. 

Metabolic stability was expressed as % metabolism of the compound after 15 or 60 
mmutes (cuahon given as examp.e) of incubation in the presence of active microsomes 
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(% metabolism = 100 % (( Tota l Ion Current (TIC) of E(act) at t = 1 5 or 60 

TICofE(act)att=0 ' } x 100 )- 

2abJeCj> : % metabolised compound of the present invention (left column) compared 

analogous structures of WO-00/37461 (right column) 

Comparative structures of 
>resent invention 
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Claims 



1. A compound of formula (I) 



PR 5 R 4 



a stereochemically isomeric form thereof, an JV-oxide form thereof or a 
pharmaceutical^ acceptable acid or base addition salt thereof, wherein 
-R'-RA- is a bivalent radical of formula 
-O-CH2-O- 



-O-CH2-CH2- 
-O-CH2-CH2-O- 

-O-CH2-CH2-CH2- 
-O-CH2-CH2-CH2-O- 

-O-CH2-CH2-CH2-CH2- 
-O-CH2-CH2-CH2-CH2-O- 
-O-CH2-CH2-CH2-CH2-CH2- 



(a-1) 
(a-2) 
(a-3) ; 
(a-4) 
(a-5) 
(a-6) 
(a-7) 
(a-8) 



wherein in said bivalent radicals optionally one or two hydrogen atoms on the same 
or a different carbon atom may be replaced by Ci. 6 alkyl or hydroxy, 
R 3 is Cj.galkyl, CLgalkyloxy, or halo; 
R 4 is hydrogen or halo; 

provided that when R3 and R4 are both halo, then the bivalent radical-Rl-R2. is of 
formula (a-5); 

R 5 is hydrogen or Chalky!, and the -OR5 radical is situated at the 3- or 4-position 
of the piperidine moiety; 

L is hydrogen, or L is a radical of formula 
-Alk-R 6 ^ 

-Alk-X-R? ^ 
-Alk-Y-C(=0)-R9 ^ Qr 

-Alk-Z-C(=0)-NRHR12 (b . 4)j 
wherein each Alk is Ci_i 2 alkanediyl; and 

R* is hydrogen; hydroxy; cyano; Cs-gcycloalkyl; CLgalkylsulfonylamino; aryl or 
Het; 

R 7 is Chalky!; Chalky! substituted with hydroxy; C 3 -6cycloalkyl; aryl or Het; 
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X ,s O S, SQ 2 or NR«; said R* being hydrogen or Chalky!; 

R « hydrogen, C,. 6 allcyl, C 3 . 6 cycloalkyl, hydroxy or aryl- 
Y ,s a direct bond, or NR.O Rl0 „ by<jiogm ^ ^ 

r« 2 ^r d d 0 ' \° r nri ° wherein ri ° is hy *°^ 

S , r " y " hy *° gen ' Cl ^ 1 C3- 6 cyc.„aM, or Rl 1 and 

<^"«ad w* the nitrogen ^ ^ R „ ^ R md 

T" 8 ^ 01 PhMy ' "*«*« with 1. 2 or 3 aubstituenm 

-* independent* select from ha,o, hydroxy, C,.^,, C.^kyW 

— ^ld* 0 ' tffl — ^-d y - 

Hetia ftranytfnranylanbsdtuted with C^alkyl or halo- 

tetrahydrofhranyk tettahydrofuranyl anbsttoted with C.^alkyl- 
dioxolanyl; dioxolanyl substituted with C,. 6 alkyl- 
dioxanyl; dioxanyl substituted with C, 6 alkyl- 
teWtydropyranyl; tetrahydropyranyl substituted with C.^alkyl- 
sUt^ - 2 -°*°- 1H - tai <'-*l ; ^ydro^oxo-JH-inioly, 

pytrolidtayl; pyrrolidinyl substituted with one or two substituents eaeh 
tndependendy setocted from ha.o, hychoxy, or C^aftyt 
Pyndtnyl; pyridiny, substituted win, one or two aubstituents each 
independently selected from halo, hydroxy, C, 6 alkyl- 
l^diny, ; pyridiny! substituted with one o"r two ^bstiluents each 
mdependentiy selected from halo, hyefroxy, or C^ajkyl; 

mdependentiy selected from hydroxy, C^attyloxy, C, 6 alkyl or halo- 
pyrazmy, substituted with one ore twoTubstitma ^h ' 
■ndependently setected from hydroxy. C M a,Kyloxy, Chalky, or halo. 

3 A n°oT Und f Z " laimti ta ^ 1 Wh6refa * e -° R5 radteaI » *— at the 
3-poamon of me p.peridine moiety having the trans configuration. 

A compound as claimed in claim 2 wherein the abso.ute configuration of said 
pipendme moiety is (3S, 4S). ^ said 
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4. A compound as claimed in any of claims 1 to 3 wherein -R1-R2. is a ^ of 
formula (a-5), R3 is chloro and R4 i s chloro. 

5. A compound as claimed in any of claims 1 to 3 wherein -R1-R2. is a radical of 
formula (a-5), R3 i s chloro and R4 i s bromo. 

6. A pharmaceutical composition comprising a pharmaceutical* acceptable carrier and 
a therapeut 1C ally active amount of a compound according to any of claims 1 to 5. 

7. A process for preparing a pharmaceutical composition according to claim 6 wherein 
a fterapeutxcally active amount of a compound according to any of claims 1 to 5 is 
intimately mixed with a pharmaceutically acceptable carrier. 

8. A compound according to any of claims 1 to 5 for use as a medicine. 

9. A compound of formula (IE) 




(HI) 
wherein 

-R1-R2. i s a bivalent radical of formula 

-0-CH 2 -CH 2 -CH 2 -0- (a _5) 
wherein in said bivalent radicals optionally one or two hydrogen atoms on die same 
or a different carbon atom may be replaced by Cl _ 6 alkyl or hydroxy; 
R J is Cj^alkyl, C^galkyloxy, or halo; and 
R 4 is hydrogen or halo. 

10. A process for preparing a compound of formula (I) wherein 

a) an mtermediate of formula (II) is reacted with an carboxylic acid derivative of 
formula (HI) or a reactive functional derivative thereof; 



OR 5 

^)-CH 2 -NH 2 + 



(II) 




(I) 
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b) an mtermediate of formula (TV) is ^-alkylated with a compound of formula (I-a) 

defined as a compound of formula (1) wherein L represents hydrogen, in a 
react. on . inert solvent ^ fa ^ ^ rfa 

yielding compounds of formula (I-b), defined as compounds of formula (I) 
wherein L is other than hydrogen; 



Ir-W + 



(IV) 




(I-b) 



c) an appropriate ketone or aldehyde intermediate of formula L'=0 (V), said L'=0 
being a compound of formula L-H, wherein two geminal hydrogen atoms in the 
C M2 alkanediyl moiety are replaced by =0, is reacted with a compound of 
formula (I-a), thereby yielding compounds of formula (I-b); 

L^O + -V>CH 2 -^-l^_ R 3 . a . b) 

(V) (I-a) R ! v _^, r2 

wherein in the above reaction schemes the radicals -Rl-R2_, R 3, R 4 and R5 are as 
defined m claim 1 and W is an appropriate leaving group; 

d) or, compounds of formula Q) are converted into each other following art-known 
transformation reactions; or if desired; a compound of formula (I) is converted 
into a pharmaceutical acceptable acid addition salt, or conversely, an acid 
addifion salt of a compound of formula (I) is converted into a free base form 
with alkah; and, if desired, preparing stereochemical^ isomeric forms thereof 
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ABSTRACT 



5HT 4 -ANTAGONISTIC 4-(AMTN0METHYL)-PIPERIDINE BENZAMIDES 
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The present invention is concerned with novel compounds of formula (I) having 
5HT 4 -antagonistic properties. The invention further relates to methods for preparing 
such novel compounds, pharmaceutical compositions comprising said novel compounds 
as well as the use as a medicine of said compounds. 
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